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A B S T R A C T
This paper presents a systematic literature review of the intersection between intellectual property (IP) man-
agement and technology transfer offices (TTOs) in the context of universities in order to understand how TTOs
manage IP. IP management is an important issue, as it both enables and restricts the utilization of research
results and impacts the competitiveness of technology-based businesses. The literature review shows that pre-
vious studies of IP management in TTOs tend to adopt a simplistic view of IP management, recommending that
all valuable inventions should be patented. Moreover, academic research into TTOs and actual TTO practices
both appear to focus on improving efficiency and outputs measured in terms of numbers of patents, licenses and
spin-offs. We call this established view the appropriation mode of TTOs and question it based on the logics of
publicly funded research and modern IP management. In its place, we suggest the utilization mode of TTOs, in
which TTOs manage IP from publicly funded research in order to govern innovation processes and enable uti-
lization of research results in a broader sense. Several recommendations are provided for both researchers and
practitioners.
1. Introduction
The commercialization of university research is a growing field of
both academic study and practice [1,2]. In 1980, the US enacted the
Patent and Trademark Law Amendments Act, better known as the Bayh-
Dole Act. That act allowed universities, small businesses and non-profit
institutions to claim ownership of inventions made in research and
development (R&D) with US federal research funding (as opposed to
requiring institutions and businesses to assign ownership to the federal
government, as was the case before 1980). Consequently, American
universities began setting up technology transfer offices (TTOs) to
support the commercialization of research [3,4], a trend that spread
internationally, partly inspired by the success of a few TTOs at Amer-
ican universities. TTOs typically support the protection of inventions,
the start-up of firms and the transfer of technologies from universities,
and the role of TTOs tends to be closely related to patenting, licensing
and spin-offs [5]. TTOs’ practices include activities such as receiving
disclosures regarding inventions, patenting, making economic assess-
ments, deciding on appropriate commercialization strategies and as-
sisting researchers in carrying out the chosen strategy [6,7].
However, research has questioned how well TTOs function within
universities [8]. For example, Greenbaum and Scott [9] see the
extensive growth of TTOs as an unwanted result of the Bayh-Dole Act,
going so far as to state that most TTOs “are underfunded and under-
staffed, will never turn a profit, drain limited university resources and
potentially hinder innovation and knowledge transfer” (p. 55). These
studies have raised concerns about universities taking ownership of
intellectual property (IP) due to the inefficiency and ineffectiveness of
TTOs. The argument is that it might be counterproductive to let uni-
versities and TTOs take control over IP that could come to better use
under public or individual ownership [8,9], in the latter case using the
so-called professor's privilege to allow university employees to take
ownership of their inventions, as is done in Sweden.
The question of how TTOs (should) manage IP is the core issue
considered by this paper. The TTO function was largely developed in
parallel with the so-called pro-patent era [10] beginning in the 1980s,
during which significant focus was placed on increasing patenting [11].
A patent gives its owner “the right to prevent third parties from making,
using or selling the [patented] invention without their owners' consent”
(http://www.epo.org/applying/basics.html), and patents have gained
major importance for the competitiveness of many technology-based
firms [12,13]. Patents have also become the key mechanism for com-
mercialization among TTOs, and a main focus of both research and
practice has been on TTOs’ use of patenting and licensing [14,15].
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Intellectual property rights (IPRs) now tend to be the success factor on
which universities focus rather than how to create and deliver value
from inventions more generally [16].
However, patenting comes at costs to both societies and firms. At
the society level, patents are related to incentives to invest in innova-
tion, but they are also related to temporary monopolistic inefficiencies
[10]. At the firm level, the management of patents has been identified
as a challenge for individuals and small and medium-sized enterprises
(SMEs). To obtain a patent for an invention, a patent application must
be drafted, registered and prosecuted with one or more patent offices, a
process which requires both financial resources and legal competences.
Any granted patents must also be monitored and enforced to provide
the monopolistic benefits that patents are intended to confer. Research
further points to the limited resources that individuals and SMEs have
for obtaining, monitoring and enforcing IPRs [17,18], showing that
patents are not as useful for small firms as for large firms [19].1 Fur-
thermore, current studies and practices of IP management in the private
sector increasingly endorse alternative or complementary strategies to
patenting, such as openly publishing new inventions and research re-
sults or cheaply/freely licensing them [20–24]. Such “open” strategies
may be especially relevant for publicly funded research [25–27].
One of the foundational reasons for publicly funding research at
universities is that it allows for research that is not privately appro-
priable to sufficient extent for private actors to conduct it without fi-
nancial support. The efficiency of having universities appropriate the
results of research can thus be questioned. One message from recent
research in this context is that universities and TTOs should use a
strategic approach when addressing issues of intellectual property [5].
Another message from recent research is that having TTOs take own-
ership and commercialize research results is ineffective and inefficient,
especially from the larger society's point of view [8]. Given these mixed
messages, the central question arises of whether and how IP related to
university research is and should be managed by TTOs. In this paper we
therefore probe the question of how TTOs manage IP by undertaking a
systematic literature review of the growing field of academic literature
on TTOs and IP. We discuss the reviewed literature by analysing the
role of TTOs in publicly funded research universities and their IP
management in light of much recent literature on the plethora of IP
strategies used by private firms. In doing so, we try to contribute to the
small but growing literature stream that constructively critiques the
established view of TTOs and how IP should be managed in them
[8,9,28–30].
2. Method
We employed a systematic literature review to investigate the state
of the art in terms of research on TTOs and the work of TTOs with
regard to patenting and IP management, as well as the academic view of
how TTOs should manage IP. All literature in the research area of
Business Economics in the ISI Web of Science database was searched for
the topics ((“technology transfer office*”) OR incubator* OR (“science
park*”)) AND (patent* OR (“intellectual propert*”)). Incubators and
science parks were included as alternative concepts as these are closely
related to TTOs, constitute other forms of network mechanisms for
universities, and are often set up as collaborative organizations to TTOs
[15]. The topic search is a text search that searches titles, abstracts, and
keywords. The first search was performed on 9 October 2014, and
identified 112 publications up until mid-2014. To update the results, a
follow-up search was performed on 8 February 2018, identifying 99
additional publications appearing between 2014 and 2018.
After reading the abstracts and excluding articles that were not
within the scope of this research (as well as publications in non-English
languages), 108 papers were read in full and coded independently by
both authors. Any differences in coding were discussed to reach the
final coding, which is shown in the appendix. Two main dimensions
were identified. The first dimension was the organizational focus of the
reviewed publications, i.e. whether they focused on TTOs, incubators,
science parks, universities or start-up firms related to these organiza-
tions. The second dimension was the use of and focus on patents and IP
in the reviewed publications as an output measure or research method
(e.g. as an indicator of innovativeness) or on patents and IP as a
(strategic) activity and focus in its own right (e.g. how these organi-
zations support the patenting process of firms).
By conducting the literature review in a systematic way, we in-
creased the reproducibility of the review [31]. A possible limitation of
the paper is that we did not construct additional search strings based on
the identified dimensions, nor did we use the snowball technique to use
the identified papers to discover additional papers mentioning the di-
mensions indirectly or by ways that were not captured by the original
search strings. However, in this particular paper we were interested in
the intersection between the fields. It was therefore of importance that
the papers included both IP management and at least one technology
transfer actor.
3. Results from the literature review
3.1. The role of TTOs in research universities
The main role of TTOs is to support the commercialization of re-
search output. Creation of new firms and licensing of intellectual
property are commonly viewed as the two main channels for com-
mercializing university research [5]. Siegel and Wright [4] note that the
literature on TTOs has traditionally focused on patenting and licensing,
while spin-offs have more recently become increasingly recognized as
important means for commercialization. Graff et al. [32] suggest that
TTOs should only be considered as one among many channels to
commercialize research and that the investment in a TTO may not be
equally worthwhile for all universities. Aldridge and Audretsch [33]
find that 70% of US scientists use their university's TTO to commer-
cialize their research, while the remaining 30% of scientists use a
“backdoor” and do not use the TTO.
Several studies have investigated the motives for researchers to
commercialize their inventions. Huang et al. [34] find that seniority,
publishing and attitudes towards open science are strongly related to
patenting behavior while Lawson [35] finds that researchers with
public funding are more likely to patent compared to those with private
funding. Others emphasize the support that researchers need [36] and
the division of royalties between the inventor and the department [37]
as important factors for increasing patent activity at universities. Si-
milarly, Feldman et al. [38] identify equity as an important mechanism
for managing commercialization of intellectual property in universities
as it incentivizes and enables firms and entrepreneurial researchers
while also increasing the university's revenue potential and making
universities more entrepreneurial, at least according to some views of
entrepreneurial universities.
While TTOs may play an important role in this commercialization
process, previous studies have suggested that other parts of universities
can take on complementary roles to share some of the duties of TTOs.
For example, Caldera and Debande [39] find that universities that have
both a TTO and a science park tend to perform better because the two
organizations complement each other. Related results by Squicciarini
[40] show that science park tenants are more likely to patent, while
results by Wright et al. [41] show that entrepreneurs seek com-
plementary assets when deciding to locate in a science park. Incubators,
in contrast, seem to have a smaller role in the technology transfer
context, at least historically. Markman et al. [42] find that incubators
are generally not linked to the technology transfer strategy or the TTO.
1 At the same time, several studies have pointed at the positive correlation
between patenting and venture capital (VC) investments among start-ups
[88–90], and VC is often crucial for these firms' survival and growth.
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Similarly, Siegel and Phan [43] report that the role of the incubator is to
support the research of university scientists while the patenting takes
place in the TTO. The general incubator literature, in contrast, views
incubators as organizations that are active during the entire process
from inception of idea to commercialization and launching of a viable
and freestanding enterprise [44–46].
3.2. The processes in and of TTOs
Several authors emphasize the role of TTOs as gap-fillers and in-
termediaries between universities and industry in the commercializa-
tion process. TTOs could arguably decrease information asymmetry
between industry and university scientists [32,42,47,48], and patents
may further impact the attempt to overcome the gap between university
research and industry development and commercialization in that they
incentivize researchers to “push” their inventions out to industry [49].
Furthermore, patenting enables researchers to delegate the search for
application and commercialization opportunities to TTOs, enabling
specialization.
However, IPR issues often present a major hurdle for many en-
trepreneurial firms [4,17], and one of the main questions here is how
TTOs manage IP and support inventors and entrepreneurs in managing
IP. The academic literature tends to use a rather simplistic perspective
when describing how IP is managed by universities in different geo-
graphical locations [50–52], or by different types of universities
[53,54]. Schoen et al. [7] provide one of few studies focusing explicitly
on IP management in TTOs. According to that study, the TTO process
typically includes “disclosing inventions, conducting early economic
assessment, deciding if the invention should be patented, filing the
patent, searching for licensees, negotiating the contract conditions
(with industry partner or spin-off companies), and monitoring royal-
ties” (p. 446). A similar description of the general TTO process is pro-
vided by Kamariah et al. [6]; also identifying the main commerciali-
zation modes of licensing and spin-offs. According to Markman et al.
[42] TTOs typically license patented technologies through one of three
main modes: “(a) licensing in exchange for sponsored research, (b) li-
censing for equity in a company, and (c) licensing for cash” (p. 242).
The latter mode is the most common one among TTOs in general, while
TTOs that are for-profit are relatively more likely than others to use
venture creations.
Taking a step back, a number of studies focus on the beginning of
the technology transfer process. These studies present how invention
disclosures from scientists are reviewed in TTOs and how a decision of
whether to patent is then made in the TTO [32,55]. Some TTOs are
more proactive in trying to increase the probability of scientists ap-
plying for a patent [56] and in scouting internally for inventions [7].
Del Campo et al. [57] argue that many TTOs need to improve their
ability to and speed with which they screen inventions so that the
window of opportunity is not missed due to a lengthy process. The TTO
also needs to interact with researchers in order to strengthen IP claims.
However, Schoen et al. [7] show that only a few TTOs include inventors
in their patenting and commercialization decisions. Siegel et al. [5] also
emphasize the important role of the inventor; for instance, researchers
can create hold-ups if their competence is needed in subsequent product
development and commercialization. Therefore “TTOs need to ensure
that IP is clean, well defined, and protected before trying to raise
commercial interests” [5] (p. 655). There is thus an underlying as-
sumption that everything that is to be commercialized should be pa-
tented, and scientists’ preference for publishing rather than patenting is
sometimes seen as an obstacle for TTOs [58].
In order to be successful in commercialization, TTOs need to not
only collect, screen, and protect inventions but also develop relation-
ships with industry and understand many issues affecting inventions
within the fields of research with which they are dealing; inventors may
thus be an especially relevant resource in this process given their net-
works and knowledge in the relevant fields and industries. Despite the
importance of involving inventors to speed up identification of poten-
tial licensees and thereby improve commercialization [42], research
indicates that relationships between TTOs and inventors are often dis-
tant [59].
TTOs are also involved in the creation of spin-offs [60,61]. Differ-
ences in regional preferences [62] as well as national preferences with
regard to modes of commercialization have been found [63]. In addi-
tion to patenting, licensing, and spin-offs, TTOs sometime utilize other
modes of commercialization and technology transfer, such as sponsored
research or consulting [4], in which IP management also plays a crucial
role, even though it has not necessarily been emphasized in the TTO
literature [64]. Hall et al. [28] further contrast the common focus on
licensing and spin-offs in the TTO literature by pinpointing the lim-
itations of legal means of appropriation, such as patents, and asking for
a broader take on IP management in the university setting, including
different forms of open innovation. This is in line with the argument of
Kenney and Patton [8], who highlight the inefficiencies of university
ownership and technology transfer through TTOs and suggest either
inventor ownership or public ownership (i.e., providing the inventions
to the public domain) as alternative modes of enabling utilization of
research.
3.3. Patents and other measures of TTO productivity
Similar to Rothaermel et al. [15] we find several studies that de-
scribe the factors that influence the performance of TTOs [65]. These
studies tend to provide advice to universities regarding how to increase
their technology transfer productivity. For instance Feng et al. [66],
suggest that universities should recruit outstanding researchers, en-
courage university-industry collaboration and develop IT infra-
structures that facilitate collaboration between universities and in-
dustry. Other studies focus on the activities that the TTO undertakes to
improve results, such as instituting advising hours [67], creating a
patent culture [68] and shifting focus from basic to applied research
[69]. Markman et al. [70] show the positive relationship between in-
novation speed and TTO success in the US (in terms of licensing rev-
enues and new venture formation). Innovation speed, in turn, is influ-
enced by TTO resources and competence, as these speed up the
matching process between university inventions and industrial com-
mercialization. An important implication emerging from the results in
the Markman et al. [70] study is that it is important for universities to
recruit and retain competent employees in their TTOs. Studies also
include investigations of national economic and policy factors [71],
university-wide factors [72], and TTO internal factors, such as experi-
ence, maturity, size, availability of complementary resources such as
science parks, nature of human resources, missions and objectives, and
equity or fee strategies [14,39,59,73–78]. All in all, this extends the
review results by Siegel and Phan [43] on the effectiveness of TTOs,
which showed that effective technology transfer through TTOs is de-
pendent upon organizational cultures, pecuniary and non-pecuniary
incentive structures for researchers, and human resource practices of
the TTO.
A common denominator of the above-described studies that focus
on factors that improve the performance of TTOs is the assumption that
increased patenting is a sign of good performance of the TTO. This
finding is in line with those of previous reviews [15]. On the policy
level, patents are interrelated with policy shifts such as passage of the
Bayh-Dole Act and productivity studies of TTOs use patents, R&D
agreements, licenses and start-ups as output measures [79]. Already in
2008 Sorensen and Chambers [30] argued that many studies of the
economic role of TTOs use the wrong measure of success when they
focus on patents, numbers of spinoffs and numbers of licenses instead of
focusing on how well TTOs enable access to knowledge protected and
held by universities and their faculties; thus, there is a need for a better
understanding of the overall effects of TTOs such as innovation and
economic development [29], especially as a very small number of
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university patents account for most of the financial returns within each
academic field [3,32].
Fig. 1 illustrates the main findings of our literature review, as pre-
sented in this chapter. The figure includes several identified themes and
reference examples for every theme.
4. Discussion
The starting point of many of the papers in the literature review is
that there has been an increased interest in technology transfer since
the Bayh-Dole act [4,9], with a focus on how research results are
commercialized through patents, licenses and spin-offs. Consequently,
several studies present assessments of efficiency and productivity
[14,80]. These studies measure the number of patents, license agree-
ments and spin-offs and then present the results either in isolation or in
relation to structures, practices and resources [72,81]. However, when
it comes to actual management of IP, this literature review points to a
view of IP management in the extant literature that is too simplistic.
Few strategic choices are considered and many of the choices seems to
be of an ‘either or’ nature [8]. In general, the literature reviewed herein
seems to assume that promising or valuable innovations are and should
be patented, licensed and/or spun off (see section 3.3). However, the
broader literature on IP management, typically in relation to private
businesses, indicates that IP management is actually a rather complex
phenomenon involving several related actors, several related inventions
in technical systems, and several different types of IPRs and contracts
[10,12]; it is therefore unfortunate that it is treated in such a simplistic
manner in the technology transfer context.
Therefore, the important question is not how efficient TTOs are at
reaching their goal, which has been a common theme of extant litera-
ture, but rather how effective they are, i.e., whether or not they have
the right goal. We first discuss this by analysing the review results in
light of the role of the university as a publicly funded research in-
stitution. We then discuss the view of IP management in TTO research
and practice as compared to literature on IP management in private
firms.
4.1. The (new) role of TTOs in the public research university
The main rationale of having a patent system is (1) that it in-
centivizes investments in innovation and (2) that it diffuses knowledge
through patent publications. This rationale is primarily focused on
private actors, so what does our review tell us about this rationale in the
context of publicly funded research universities and their associated
TTOs?
First, while our review shows that TTOs are often measured and
evaluated based upon their volume of patenting and licensing
[14,15,39,81], the review also shows that university researchers are not
primarily incentivized by large potential earnings from patented in-
novations. This is indicated by the fact that TTOs struggle with re-
searchers that want to publish their results as soon as possible instead of
patenting them [58]. Thus, patents do not necessarily provide in-
centives for making technological progress on the individual researcher
level in publicly funded research.
Second, research is often publicly funded for the reason that the
research results would not be privately appropriable to a sufficient
degree for private actors to undertake it, even with the available patent
system. So, while the patent system may incentivize private actors to
invest in R&D, publicly funded research is not in need of this incentive
as society provides the means for doing the R&D. Therefore, it is sur-
prising that the TTO literature has to date mainly focused on privatizing
and commercializing research results, without much apparent con-
sideration of the larger welfare effects. We call this the appropriation
mode of TTOs (see Table 1). This mode assumes that TTOs should
commercialize research results by privatizing it and selling it, leading to
TTO activities such as evaluating research results, protecting them,
searching for buyers, and contracting with commercial licensees. While
we identify some well-articulated criticism of this perspective in pre-
vious works [8,9,28–30], the TTO literature still primarily assumes a
model of privatizing and commercializing research output. This seems
to also hold for actual TTO practices. For example, a study on uni-
versity-industry partnerships found that industry funding is, somewhat
paradoxically, more strongly correlated with the propensity for uni-
versity owned patents than with the propensity for industry owned
patents [35].
Our criticism of the literature does not imply that we argue that
TTOs should never patent. It is important to acknowledge the fact that
in some cases, society is better off if publicly funded research output is
actually privatized, especially in cases when complementary private
investments in continuous R&D and application technologies are ne-
cessary and when exclusive rights of the basic R&D results may in-
centivize such continuous investments. Moreover, privatizing research
Fig. 1. Illustrative summary of review results.
Table 1
The appropriation vs. utilization modes of TTOs.
Appropriation mode of TTOs Utilization mode of TTOs
Aim Maximizing private value Maximizing total welfare
Success measure Patents, licenses, spin-offs To be developed




Role of IP Innovation protection Innovation governance
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output may be used for enabling better innovation governance, for
example by allowing licensees of research results to use and develop
technologies [21], such as licensing derivative inventions and tech-
nologies under certain conditions. This, however, requires more gran-
ular IP management. Consequently, we argue that the view of TTOs
needs to shift from the appropriation mode to the utilization mode, in
which the aim is to maximize total welfare rather than private value,
through activities that promote diffusion, support use of research, and
govern continued innovation processes (see Table 1). This may be
especially important when addressing grand challenges, such as en-
vironmental sustainability, where the private appropriation model may
be insufficient and/or values are difficult to appropriately account for
[82,83].
The performance of TTOs is perhaps thus not best evaluated by
measures such as the number of patents filed and/or granted or the
number of license deals completed. Such transaction-oriented perfor-
mance measures need to be complemented by measures that better
represent the main goal of TTOs, which should be how well they enable
the external use of university research output. Broadening the view of
the entrepreneurial university, and the related shift from an appro-
priation mode to a utilization mode of the TTO, then requires new ways
of looking at TTO success and more generally entrepreneurial outcome
from universities [84].
4.2. IP management for innovation governance in TTOs
In the utilization mode, TTOs must consider a broader set of ques-
tions than what is currently done in their IP management, including
questions such as who funds research, the intention of funding and
performing the research, who could best develop and commercialize
the research results, and what spill-overs are acceptable or even de-
sirable. Depending on the answers to these and other questions, TTOs
can manage IP to promote the collection of benefits from and further
development of research results. However, research and practice of
TTOs currently have a view of IP management where patent protection
is the default and predominant means (and measure) of commerciali-
zation of research.
Above, we argue that there is a need to shift from an appropriation
mode of TTOs to a utilization mode of TTOs. This means that the
practice of and research into technology transfer would likely benefit
from a broadened view of how IPRs can be used to enable utilization of
research, shifting from innovation protection to innovation governance
[82]. Several recommendations can be given with regard to future
avenues for research and current TTO practices regarding IP manage-
ment.
First, both research into TTOs and the practices of TTOs need to
adopt a more comprehensive and fine-grained view of IP, including not
only patents but also other IPRs, such as trade secret rights, copyrights
and design rights [85]. This is increasingly relevant in the age of digi-
talization, where patent rights to inventions may be complemented
with rights to data and trade secrets [86].
Second, there is a need to adopt a more comprehensive view toward
and practice of licensing, in which direct licensing for cash or equity is
complemented with more complex licensing setups, including cross-li-
censing [21,87]. This is especially relevant for complex technologies
that are based on several complementary inventions that may have
been invented by different actors. In such cases, traditional licensing
setups and spin-off strategies may not be sufficiently adaptive to a
larger ecosystem of interdependent actors. In some cases, free licenses
may be useful for enabling wide use of technologies and application of
research results. Free licensing also relates to other options, such as
publishing and strategically disclosing inventions rather than pro-
tecting them [22,23]. These types of strategies actually seem to be well
aligned with researcher incentives, who mainly want to publish and
receive recognition for their research results, albeit against many TTOs’
current ambitions of licensing or selling IPRs for cash [58].
Third, TTOs clearly function as a type of intermediary in open in-
novation activities between universities and external actors, typically
promoting the external commercialization of university research
output. However, open innovation comes in many forms, one of which
is the open accessibility of research results [21]. Recently there has
been a shift in innovation policy and public funding toward requiring
results of publicly funded research to be more accessible, for example
research funded by the European Commission [25], a shift that is well
aligned with the argument of this article. However, at the same time,
research results may need to be protected in many cases to incentivize
investments in complementary technologies and downstream develop-
ment, production and marketing, as those investments may be difficult
to recoup if there is immediate competition [13,21]. In such cases, li-
censing of protected technologies may benefit from being com-
plemented with service agreements through which experienced uni-
versity researchers with in-depth knowledge and competence can help
licensees to make the most of the licensed technologies.
Finally, new measures of TTO success need to be developed to
substitute or at least complement the current measures, which are fo-
cused on numbers of patents, licenses and spin-offs (see Table 1). In
developing such measures, the utilization rather than the commercia-
lization of research output should be in focus. This is an important task
for both TTOs in practice and for investigation by academic research.
5. Conclusions and future research
This paper has presented a systematic literature review of the in-
tersection between IP management and TTOs to discover how TTOs
manage IP. The literature review shows that research on IP manage-
ment in TTOs is limited and simplistic. One conclusion is that the lit-
erature mainly takes a transaction-oriented view of TTOs, emphasizing
patenting and licensing, in what we call the appropriation mode of
TTOs. The focus on increasing the patent output of TTOs and the sim-
plistic view of IP management in this mode may be counterproductive,
if not for individual universities, then for the larger society as a whole.
Future research and practice must consider both a broader range and a
finer granularity of strategies and strategy combinations rather than
focusing on a limited set of strategies in isolation. In this new utilization
mode of TTOs, less focus should initially be on efficiency and more
focus should be placed on effectiveness. Universities are important ac-
tors in addressing the grand challenges of our society, and their stra-
tegic direction should not be guided by what can be easily measured but
instead by where and how research results can best be put to use.
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Appendix. Reviewed and coded articles
Reference Actor in focus View of IP
University TTO Incubator Science
park
Firm Output Activity
Albahari, A., Perez-Canto, S., Barge-Gil, A., & Modrego, A. (2017). Technology Parks verus Science Parks:
Does the univeristy make the difference? Technological Forecasting and Social Change, 116, 13–28.
✓ ✓ ✓
Aldridge, T., & Audretsch, D.B. (2010). Does policy influence the commercialization route? Evidence from
National Institutes of Health funded scientists. Research Policy, 39, 583–588.
✓ ✓
Alessandrini, M., Klose, K., & Pepper, M.S. (2013). University entrepreneurship in South Africa: Develo-
pments in technology transfer practices. Innovation: Management, policy & practice, 15(2), 205–214.
✓ ✓
Alshumaimri, A., Aldridge, T., & Audretsch, D.B. (2010). The university technology transfer revolution in
Saudi Arabia. Journal of Technology Transfer, 35, 585–596.
✓ ✓
Anderson, T.R., Daim, T.U., & Lavoie, F.F. (2007). Measuring the efficiency of university technology tra-
nsfer. Technovation, 27, 306–318.
✓ ✓
Apple, K. (2008). Evaluating University Technology Transfer Offices. In Acs, Z. & Stough, R. (Eds.), Public
Policy in an Entrepreneurial Economy, 17, 139–157.
✓ ✓ ✓
Arque-Castells, P., Cartaxo, R.M., Garcia-Quevedo, J., & Godinho, M.M. (2016). Royalty sharing, effort and
invention in universities: Evidence from Portugal and Spain. Research Policy, 45 (9): 1858–1872.
✓ ✓
Audretsch, D.B., Lehmann, E.E., & Wright, M. (2014). Technology transfer in a global economy. Journal of
Technology Transfer, 39(3): 301–312.
✓ ✓ ✓
Baldini, N. (2010). Do royalties really foster university patenting activity? An answer from Italy. Techn-
ovation, 30, 109–116.
✓ ✓
Baldini, N. (2009). Implementing Bayh-Dole-like laws: Faculty problems and their impact on university
patenting activity. Research Policy, 38, 1217–1224.
✓ ✓ ✓
Barjak, F., Es-Sadki, N., & Arundel, A. (2015). The effectiveness of policies for formal knowledge transfer
from European universities and public research institutes to firms. Research Evaluation, 24(1), 4–18.
✓ ✓
Battaglia, D., Landoni, P., & Rizzitelli, F. (2017). Organizational structures for external growth of Unive-
rsity Technology Transfer Offices: An explorative analysis. Technological Forecasting and Social Change,
123, 45–56.
✓ ✓ ✓
Bengtsson, L. (2017). A comparison of university technology transfer offices' commercialization strategies
in the Scandinavian countries. Science and Public Policy, 44(4): 565–577.
✓ ✓ ✓
Berbegal-Mirabent, J., Sabaté, F., & Cañabate, A. (2012). Brokering knowledge from universities to the
marketplace The role of knowledge transfer offices. Management Decision, 50(7), 1285–1307.
✓ ✓
Bertha, S.L. (1996). Academic research: Policies and practice. Journal of Ethnopharmacology, 51(1–3), 5-
9–73.
✓ ✓
Bigliardi, B., Galati, F., Marolla, G., & Verbano, C. (2015). Factors affecting technology transfer offices'
performance in the Italian food context. Technology Analysis & Strategic Management, 27(4): 361–384.
✓ ✓ ✓
Caldera, A., & Debande, O. (2010). Performance of Spanish universities in technology transfer: An empi-
rical analysis. Research Policy, 39, 1160–1173.
✓ ✓ ✓ ✓
Cartaxo, R. M., & Godinho, M. M. (2017). How institutional nature and available resources determine the
performance of technology transfer offices. Industry and Innovation, 24(7): 713–734.
✓ ✓ ✓
Chakroun, N. (2017). Using technology transfer offices to foster technological development: A proposal
based on a combination of articles 66.2 and 67 of TRIPS agreement. Journal of World Intellectual Pr-
operty, 20(3–4), 103–118.
✓ ✓ ✓
Chapple, W., Lockett, A., Siegel, D., & Wright, M. (2005). Assessing the relative performance of U.K. un-
iversity technology transfer offices: parametric and non-parametric evidence. Research Policy, 34, 3-
69–384.
✓ ✓
Conti, A., Thursby, M. and Rothaermel, F.T. (2013) Show me the right stuff: signals for high-tech startups.
Journal of Economics & Management Strategy. 22 (2): 341–364.
✓ ✓
Costa Póvoa, L.M. and Siqueira Rapini, M. (2010) Technology transfer from universities and public rese-
arch institutes to firms in Brazil: what is transferred and how the transfer is carried out. Science and
Public Policy. 37 (2): 147–159.
✓ ✓
Cumming, D.J., & Fischer, E. (2012). Publicly funded business advisory services and entrepreneurial ou-
tcomes. Research Policy, 41, 467–481.
✓ ✓
Cunningham, J.A., & Link, A.N. (2015). Fostering university-industry R&D collaborations in European
Union countries. International entrepreneurship and management journal. 11(4): 849–860.
✓ ✓
Dahlborg, C., Lewensohn, D., Danell, R., & Sundberg, C.J. (2017). To invent and le others innovate: a
framework of academic patent transfer modes. Journal of Technology Transfer, 42(3): 538–563.
✓ ✓ ✓
Davenport, S., Carr, A., & Bibby, D. (2002). Leveraging talent: spin-off strategy at Industrial Research. R&D
Management, 32(3), 241–254.
✓ ✓
De Beer, C., Secundo, G., Passiante, G., & Schutte, C. S. L. (2017). A mechanism for sharing best practices
between university technology transfer offices. Knowledge Management Research & Practice, 15(4): 5-
23–532.
✓ ✓ ✓
del Campo, A.A., Sparks, A., Hill, R.C., & Keller, R.T. (1999). The Transfer and Commercialization of
University-Developed Medical Imaging Technology: Opportunities and Problems. IEEE Transactions on
engineering management, 46(3), 289–298.
✓ ✓ ✓
Erikson, T., Knockaert, M., & Foo, M.D. (2015). Enterprising scientists: The shaping role of norms, expe-
rience and scientific productivity. Technological forecasting and social change, 99, 211–221.
✓ ✓
Feldman, M., Feller, I., Bercovitz, J., & Burton, R. (2002). Equity and the Technology Transfer Strategies of
American Research Universities. Management Science, 48(1), 105–121.
✓ ✓
Feng, H., Chen, C., Wang, C., & Chiang, H. (2012). The role of intellectual capital and university technology
transfer offices in university-based technology transfer. The Service Industries Journal, 32(6), 899–917.
✓ ✓
Fernandez-Alles, M., Camelo-Ordaz, C., & Franco-Leal, N. (2015). Key resources and actors for the evol-
ution of academic spin-offs. Journal of Technology Transfer, 40(6): 976–1002.
✓ ✓
M. Holgersson and L. Aaboen Technology in Society 59 (2019) 101132
6
Fini, R., Fu, K., Mathisen, M.T., Rasmussen, E., & Wright, M. (2017). Institutional determinants of univ-
ersity spin-off quantity and quality: a longitudinal, multilevel, cross-country study. Small Business E-
conomics, 48(2): 361–391.
✓ ✓
Fitzgerald, C., & Cunningham, J. A. (2016). Inside the university technology transfer office: mission sta-
tement analysis. The Journal of Technology Transfer, 41(5): 1235–1246.
✓ ✓ ✓
Foltz, J.D., Kim, K., & Barham, B. (2003). A dynamic analysis of university agricultural biotechnology
patent production. American Journal of Agricultural Economics, 85(1), 187–197.
✓ ✓
Gerbin, A., & Drnovsek, M. (2016). Determinants and public policy implications of academic-industry
knowledge transfer in life sciences: a review and conceptual framework. Journal of Technology Transfer,
41(5): 979–1076.
✓ ✓
González-Pernía, J.L., Kuechle, G., & Peña-Legazkue, I. (2013). An Assessment of the Determinants of
University Technology Transfer. Economic Development Quarterly, 27(1), 6–17.
✓ ✓ ✓
Graff, G., Heiman, A., & Zilberman, D. (2002). University Research and Offices of Technology Transfer.
California Management Review, 45(1), 88–115.
✓ ✓
Greenbaum, D., & Scott, C. (2010). Hochschullehrerprivileg – A Modern Incarnation of the Professor's
Privilege to Promote University to Industry Technology Transfer. Science Technology Society, 15(1),
55–76.
✓ ✓ ✓
Guadelupe Calderon-Martinez, M. & Garcia-Quevedo, J. (2013). Knowledge transfer and university patents
in Mexico. Academia-revista latinoamericana de administracion, 26(1), 33–60.
✓ ✓
Gumbi, S. (2010). A review of performance standards to monitor, evaluate and assess the impact of tec-
hnology transfer offices. S Afr J Sci, 106(7/8), 1–9.
✓ ✓
Gurmu, S., Black, G.C. and Stephan, P.E. (2010) The knowledge production function for university pate-
nting. Economic Inquiry. 48 (1): 192–213.
✓ ✓
Hall, J., Matos, S., Bachor, V., & Downey, R. (2014). Commercializing University Research in Diverse
Settings Moving Beyond Standardized Intellectual Property Management. Research-Technology Mana-
gement, September–October, 26–34.
✓ ✓ ✓
Hayter, C.S., & Feeney, M.K. (2017). Determinants of external patenting behavior among university sci-
entists. Science and Public Policy, 44 (1): 111–120.
✓ ✓
Heisey, P.W., & Adelman, S.W. (2011). Research expenditures, technology transfer activity, and university
licensing revenue. Journal of Technology Transfer, 36(1), 38–60.
✓ ✓
Hellmann, T. (2007). The role of patents for bridging the science to market gap. Journal of Economic
Behavior & Organization, 63, 624–647.
✓ ✓
Hernandez-Mondragon, A.C., Herrera-Estrella, L., & Kuri-Harcuch, W. (2016). Legislative environment and
others factors that inhibit transfer of Mexican publicly funded research into commercial ventures.
Technology in Society, 46: 100–108.
✓ ✓
Huang, W., Feeney, M.K., & Welch, E.W. (2011). Organizational and individual determinants of patent
production of academic scientists and engineers in the United States. Science and Public Policy, 38(6),
463–479.
✓ ✓ ✓
Hughes, A. and Kitson, M. (2012) Pathways to impact and the strategic role of universities. New evidence
on the breadth and depth of university knowledge exchange in the UK and the factors constraining its
development. Cambridge Journal of Economics. 36: 723–750.
✓ ✓
Huyghe, A., & Knockaert, M. (2015). The influence of organizational culture and climate on entrepre-
neurial intentions among research scientists. Journal of Technology Transfer, 40, 138–160.
✓ ✓ ✓
Ismail, K., Omar, W.Z.W., & Majid, I.A. (2011). The commercialization process of patents by universities.
African Journal of Business Management, 5(17): 7198–7208.
✓ ✓
Jefferson, D. J., Maida, M., Farkas, A., Alandete-Saez, M., & Bennett, A. B. (2017). Technology transfer in
the Americas: common and divergent practices among major research universities and public sector
institutions. The Journal of Technology Transfer, 42(6): 1307–1333.
✓ ✓ ✓
Jongwanich, J., Kohpaiboon, A. and Yang, C. (2014) Science park, triple helix, and regional innovative
capacity: province-level evidence from China. Journal of the Asia Pacific Economy. 19 (2): 333–352.
✓ ✓
Kashyap, A.K. (2014). Technology management through intellectual property rights. Current Science, 10-
7(3): 371–379.
✓ ✓
Kenney, M., & Patton, D. (2009). Reconsidering the Bayh-Dole Act and the Current University Invention
Ownership Model. Research Policy, 38, 1407–1422.
✓ ✓
Kirchberger, M. A., & Pohl, L. (2016). Technology commercialization: a literature review of success factors
and antecedents across different contexts. The Journal of Technology Transfer, 41(5): 1077–1112.
✓ ✓ ✓
Klein, R., de Haan, U., & Goldberg, A.I. (2010). Overcoming obstacles encountered on the way to com-
mercialize university IP. Journal of Technology Transfer, 35, 671–679.
✓ ✓ ✓
Knockaert, M., Ucbasaran, D., Wright, M. and Clarysse, B. (2010) The Relationship Between Knowledge
Transfer, Top Management Team Composition, and Performance: The Case of Science-Based Entrep-
reneurial Firms. Entrepreneurship Theory and Practice. 35 (4): 777–803.
✓ ✓
Kochenkova, A., Grimaldi, R., & Munari, F. (2016). Public policy measures in support of knowledge tra-
nsfer activities: a review of academic literature. The Journal of Technology Transfer, 41(3): 407–429.
✓ ✓
Kolympris, C., & Klein, P.G. (2017). The Effects of Academic Incubators on University Innovation. Strategic
Entrepreneurship Journal, 11 (2): 145–170.
✓ ✓
Lamperti, F., Mavilia, R., & Castellini, S. (2017). The role of Science Parks: a puzzle of growth, innovation
and R&D investments. Journal of Technology Transfer, 42 (1): 158–183.
✓ ✓
Landry, R., & Amara, N. (2012). Why and how do academics bridge the gap between invention and inn-
ovation. International Journal of Technology Management, 58(3/4), 174–212.
✓ ✓
Lawson, C. (2013). Academic patenting: the importance of industry support. Journal of Technology Transfer,
38, 509–535.
✓ ✓
Lee, J. (2016) University reputation and technology commercialization: evidence from nanoscale science.
Journal of Technology Transfer. 41(3): 586–609.
✓ ✓
Li, X. and Ni, H. (2012) Intellectual property management and patent propensity in Chinese small firms.
Innovation: Management, Policy & Practice. 14 (1): 43–58.
✓ ✓ ✓
Link, A.N. (2008) University Technology Transfer: An Introduction to the Special Issue. IEEE Transactions
on engineering management. 55 (1): 5–8.
✓ ✓
Link, A.N. and Scott, J.T. (2007) The economics of university research parks. Oxford Review of Economic
Policy. 23 (4): 661–674.
✓ ✓
M. Holgersson and L. Aaboen Technology in Society 59 (2019) 101132
7
Lockett, A., & Wright, M. (2005). Resources, capabilities, risk capital and the creation of university spin-out
companies. Research Policy, 34, 1043–1057.
✓ ✓ ✓ ✓
Löfsten, H. (2016). Business and innovation resources Determinants for the survival of new technology-
based firms. Management Decision, 54 (1): 88–106.
✓ ✓
Löfsten, H. (2016). New technology-based firms and their survival: The importance of business networks,
and entrepreneurial business behavior and competition. Local Economy, 31 (3): 393–409.
✓ ✓
Löfsten, H. and Lindelöf P. (2005) R&D network and product innovation patterns – academic and non-
academic new technology-based firms on Science Parks. Technovation. 25: 1025–1037.
✓ ✓
Mansano, F.H., & Pereira, M.F. (2016). Business incubators as support mechanisms for the economic de-
velopment: case of maring's technology incubator. International Journal of Innovation, 4 (1): 23–32.
✓ ✓
Markman, G.D., Gianiodis, P.T., Phan, P.H., & Balkin, D.B. (2005a). Innovation speed: Transferring uni-
versity technology to market. Research Policy, 34, 1058–1075.
✓ ✓ ✓
Markman, G.D., Phan, P.H., Balkin, D.B., & Gianiodies, P.T. (2005b). Entrepreneurship and university-
based technology transfer. Journal of Business Venturing, 20, 241–263.
✓ ✓
Mathews, J.A., & Hu, M. (2007). Enhancing the Role of Universities in Building national Innovative Ca-
pacity in Asia: The Case of Taiwan. World Development, 35(6), 1005–1020.
✓ ✓ ✓ ✓
Moutinho, R., Au-Yong-Oliveira, M., Coelho, A., & Manso, J.P. (2016). Determinants of knowledge-based
entrepreneurship: an exploratory approach. International Entrepreneurships and Management Journal, 12
(1): 171–197.
✓ ✓
McAdam, M. & Marlow, S. (2007). Building futures or stealing secrets? Entrepreneurial cooperation and
conflict within business incubators. International Small Business Journal, 25(4): 361–382.
✓ ✓
Medina-Molotla, N., Thorsteinsdottir, H., Frixione, E., Kuri-Harcuch, W. (2017). Some factors limiting
transfer of biotechnology research for health care at Cinvestav: A Mexican scientific center. Technology
in Society, 48: 1–10.
✓ ✓
Milius, P.B. (2008). Ten Years In The System of Entrepreneurship Stimulation. Inzinerine ekonomika-engi-
neering economics, 4, 42–45.
✓ ✓
Minguillo, D., & Thelwall, M. (2015). Which are the best innovation support infrastructures for universi-
ties? Evidence from R&D output and commercial activities. Scientometrics, 102(1): 1057–1081.
✓ ✓
Muscio, A., Quaglione, D., & Vallanti, G. (2015). Univeristy regulation and university-industry interaction:
a performance analysis of Italian academic departments. Industrial and Corporate Change, 24 (5): 10-
47–1079.
✓ ✓
Niosi, J. and Banik, M. (2005). The evolution and performance of biotechnology regional systems of in-
novation. Cambridge Journal of Economics. 29: 343–357.
✓ ✓
Okamuro, H., & Nishimura, J. (2013). Impact of university intellectual property policy on the performance
of university-industry research collaboration. Journal of Technology Transfer, 38, 273–301.
✓ ✓
Ranga, M., Temel, S., Ar, I.M., Yesilay, R.B., & Sukan, F.V. (2016). Building Technology Transfer Capacity
in Turkish Universities: a critical analysis. European Journal of Education, 51(1): 90–106.
✓ ✓
Román-Martínez, I., Gómez-Miranda, M. E., & Sánchez-Fernández, J. (2017). University research and the
creation of spin-offs: The Spanish case. European Journal of Education, 52(3): 387–398.
✓ ✓
Rothaermel, F.T., Agung, S.D. & Jiang, L. (2007). University entrepreneurship: a taxonomy of the litera-
ture. Industrial and Corporate Change, 16(4), 691–791.
✓ ✓ ✓
Sampat, B.N. & Nelson, R.R. (2002). The evolution of university patenting and licensing procedures: An
empirical study of institutional change. Advances in strategic management: a research annual, 19, 13-
5–164.
✓ ✓
Savva, N., & Taneri, N. (2015). The Role of Equity, Royalty, and Fixed Fees in Technology Licensing to
University Spin-Offs. Management Science, 61(6): 1323–1343.
✓ ✓ ✓
Schoen, A., van Pottelsberghe de la Potterie, B., & Henkel, J. (2014). Governance typology of universities'
technology transfer process. Journal of Technology Transfer, 39, 435–453.
✓ ✓
Secundu, G., DeBeer, C., & Passiante, G. (2016). Measuring university technology transfer efficiency: a
maturity level approach. Measuring Business Excellence, 20(3): 42–54.
✓ ✓ ✓
Sellenthin, M.O. (2009). Technology transfer offices and university patenting in Sweden and Germany.
Journal of Technology Transfer, 34, 603–620.
✓ ✓ ✓
Siegel, D.S., Veugelers, R., & Wright, M. (2007a). Technology transfer offices and commercialization of
university intellectual property: performance and policy implications. Oxford Review of Economic Po-
licy, 23(4), 640–660.
✓ ✓
Siegel, D.S., &Wright, M. (2007). Intellectual property: the assessment. Oxford Review of Economic Policy,
23(4), 529–540.
✓ ✓ ✓
Siegel, D.S., Wright, M. & Lockett, A. (2007b). The rise of entrepreneurial activity at universities: organ-
izational and societal implication. Industrial and Corporate Change, 16(4), 489–504.
✓ ✓
Sorensen, J.A.T., & Chambers, D.A. (2008). Evaluating academic technology transfer performance by how
well access to knowledge is facilitated – defining an access metric. Journal of Technology Transfer, 33,
534–547.
✓ ✓
Stankeviciene, J., Kraujaliene, L., & Vaiciukeviciute, A. (2017). Assessment of technology transfer office
performance for value creation in higher education institutions. Journal of Business Economics and
Management, 18(6): 1063–1081.
✓ ✓
Styhre, A. (2014). Coping with the financiers: attracting venture capital investors and end-users in the
biomaterials industry. Technology Analysis & Strategic Management, 26(7): 797–809.
✓ ✓
Squicciarini, M. (2009) Science parks: seedbeds of innovation? A duration analysis of firms' patenting
activity. Small Business Economics. 32: 169–190.
✓ ✓
Squicciarini, M. (2008). Science Park’ tenants versus out-of-Park firms: who innovates more? A duration
model. Journal of Technology Transfer, 33, 45–71.
✓ ✓
Trappey, C.V., Shih, T.-Y., & Hoang, T. (2006). Marketing intellectual property using electronic libraries: a
survey of system-on-chip engineers and managers in Sweden and Taiwan. International Journal of T-
echnology Management, 36(4): 368–386.
✓ ✓
Trune, D.R., & Goslin, L.N. (1998). University Technology Transfer Programs: A Profit/Loss Analysis. T-
echnological Forecasting and Social Change, 57, 197–204.
✓ ✓
Van Rijnsoever, F.J., Kempkes, S.N., & Chappin, N.M.H. (2017). Seduced into collaboration: A resource-
based choice experiment to explain make, buy or ally strategies of SMEs. Technological Forecasting and
Social Change, 120, 284–297.
✓ ✓
M. Holgersson and L. Aaboen Technology in Society 59 (2019) 101132
8
Weckowska, D.M. (2015). Learning in university technology transfer offices: transactions-focused and r-
elations-focused approaches to commercialization of academic research. Technovation, 41–42, 62–74.
✓ ✓ ✓
Weckowska, D.M. (2015). Learning in university technology transfer offices: transactions-focused and r-
elations-focused approaches to commercialization of academic research. Technovation, 41–42, 62–74.
✓ ✓ ✓
Wright, M., Clarysse, B., Lockett, A., & Knockaert, M. (2008a). Mid-range universities' linkages with ind-
ustry: Knowledge types and the role of intermediaries. Research Policy, 37, 1205–1223.
✓ ✓
Wright, M., Liu, X., Buck, T., & Filatotchev, I. (2008b). Returnee Entrepreneurs, Science Park Location
Choice and Performance: An Analysis of High-Technology SMEs in China. Entrepreneurship Theory and
Practice, 32(1), 131–155.
✓ ✓
Wright, M., Piva, E., Mosey, S. and Lockett, A. (2009) Academic entrepreneurship and business schools.
Journal of Technology Transfer. 34: 560–587.
✓ ✓
Wu, Y.H., Welch, E.W., & Huang, W.L. (2015). Commercialization of university inventions: Individual and
institutional factors affecting licensing of university patents. Technovation. 36–37, 12–25.
✓ ✓
Zdralek, P., Stemberkova, R., Matulova, P., Maresova, P., & Kuca, K. (2017) Commercial Potential of




[1] T. Aldridge, D. Audretsch, S. Desai, V. Nadella, Scientist entrepreneurship across
scientific fields, J. Technol. Transf. 39 (2014) 819–835.
[2] A. Huyghe, M. Knockaert, The influence of organizational culture and climate on
entrepreneurial intentions among research scientists, J. Technol. Transf. 40 (2015)
138–160.
[3] S.L. Bertha, Academic research: policies and practice, J. Ethnopharmacol. 51 (1–3)
(1996) 59–73.
[4] D.S. Siegel, M. Wright, Intellectual property: the assessment, Oxf. Rev. Econ. Pol. 23
(4) (2007) 529–540.
[5] D.S. Siegel, R. Veugelers, M. Wright, Technology transfer offices and commercia-
lization of university intellectual property: performance and policy implications,
Oxf. Rev. Econ. Pol. 23 (4) (2007) 640–660.
[6] I. Kamariah, Z.W.O. Wan, A.M. Izaidin, The commercialisation process of patents by
universities, Afr. J. Bus. Manag. 5 (17) (2011) 7198–7208.
[7] A. Schoen, B. van Pottelsberghe de la Potterie, J. Henkel, Governance typology of
universities' technology transfer process, J. Technol. Transf. 39 (2014) 435–453.
[8] M. Kenney, D. Patton, Reconsidering the Bayh-Dole act and the current university
invention ownership model, Res. Pol. 38 (2009) 1407–1422.
[9] D. Greenbaum, C. Scott, Hochschullehrerprivileg – a modern incarnation of the
professor's privilege to promote university to industry technology transfer, Sci.
Technol. Soc. 15 (1) (2010) 55–76.
[10] O. Granstrand, The Economics and Management of Intellectual Property: towards
Intellectual Capitalism, Edward Elgar Publishing, Cheltenham, 1999.
[11] B. Hall, Exploring the patent explosion, J. Technol. Transf. 30 (1–2) (2004) 35–48.
[12] D. Somaya, Patent strategy and management, J. Manag. 38 (4) (2012) 1084–1114.
[13] D.J. Teece, Profiting from technological innovation: implications for integration,
collaboration, licensing and public policy, Res. Pol. 15 (6) (1986) 285–305.
[14] W. Chapple, A. Lockett, D. Siegel, M. Wright, Assessing the relative performance of
U.K. university technology transfer offices: parametric and non-parametric evi-
dence, Res. Pol. 34 (2005) 369–384.
[15] F.T. Rothaermel, S.D. Agung, L. Jiang, University entrepreneurship: a taxonomy of
the literature, Ind. Corp. Chang. 16 (4) (2007) 691–791.
[16] M.A. Kirchberger, L. Pohl, Technology commercialization: a literature review of
success factors and antecedents across different contexts, J. Technol. Transf. 41 (5)
(2016) 1077–1112.
[17] M. Holgersson, Patent management in entrepreneurial SMEs: a literature review
and an empirical study of innovation appropriation, patent propensity, and motives,
R. Manag. 43 (2013) 21–36.
[18] J. Kitching, R. Blackburn, Intellectual property management in the small and
medium enterprise (SME), J. Small Bus. Enterp. Dev. 5 (4) (1998) 327–335.
[19] A. Arundel, The relative effectiveness of patents and secrecy for appropriation, Res.
Pol. 30 (4) (2001) 611–624.
[20] J. Henkel, Selective revealing in open innovation processes: the case of embedded
Linux, Res. Pol. 35 (7) (2006) 953–969.
[21] M. Holgersson, O. Granstrand, M. Bogers, The evolution of intellectual property
strategy in innovation ecosystems: uncovering complementary and substitute ap-
propriability regimes, Long. Range Plan. 51 (2) (2018) 303–319.
[22] M. Holgersson, M.W. Wallin, The patent management trichotomy: patenting, pub-
lishing, and secrecy, Manag. Decis. 55 (6) (2017) 1087–1099.
[23] T. Peters, J. Thiel, C.L. Tucci, Protecting growth options in dynamic markets: the
role of strategic disclosure in integrated intellectual property strategies, Calif.
Manag. Rev. 55 (2013) 121–142.
[24] N. Ziegler, O. Gassmann, S. Friesike, Why do firms give away their patents for free?
World Patent Inf. 37 (2014) 19–25.
[25] M. Bogers, H. Chesbrough, C. Moedas, Open innovation: research, practices, and
policies, Calif. Manag. Rev. 60 (2) (2018) 5–16.
[26] P.A. David, The economic logic of “open science” and the balance between private
property rights and the public domain in scientific data and information: a primer,
in: J.M. Esanu, P.F. Uhlir (Eds.), The Role of the Public Domain in Scientific and
Technical Data and Information, 2003 19-34. National Research Council (US)
Steering Committee on the Role of Scientific and Technical Data and Information in
the Public Domain.
[27] D. Partha, P.A. David, Toward a new economics of science, Res. Pol. 23 (5) (1994)
487–521.
[28] J. Hall, S. Matos, V. Bachor, R. Downey, Commercializing University Research in
Diverse Settings Moving beyond Standardized Intellectual Property Management,
Research-Technology Management, September-October, 2014, pp. 26–34.
[29] A. Kochenkova, R. Grimaldi, F. Munari, Public policy measures in support of
knowledge transfer activities: a review of academic literature, J. Technol. Transf. 41
(3) (2016) 407–429.
[30] J.A.T. Sorensen, D.A. Chambers, Evaluating academic technology transfer perfor-
mance by how well access to knowledge is facilitated – defining an access metric, J.
Technol. Transf. 33 (2008) 534–547.
[31] A. Tariq, Y.F. Badir, W. Tariq, U.S. Bhutta, Drivers and consequences of green
product and process innovation: a systematic review, conceptual framework, and
future outlook, Technol. Soc. 51 (2017) 8–23.
[32] G. Graff, A. Heiman, D. Zilberman, University research and offices of technology
transfer, Calif. Manag. Rev. 45 (1) (2002) 88–115.
[33] T. Aldridge, D.B. Audretsch, Does policy influence the commercialization route?
Evidence from National Institutes of Health funded scientists, Res. Pol. 39 (2010)
583–588.
[34] W. Huang, M.K. Feeney, E.W. Welch, Organizational and individual determinants of
patent production of academic scientists and engineers in the United States, Sci.
Publ. Pol. 38 (6) (2011) 463–479.
[35] C. Lawson, Academic patenting: the importance of industry support, J. Technol.
Transf. 38 (2013) 509–535.
[36] N. Baldini, Implementing Bayh-Dole-like laws: faculty problems and their impact on
university patenting activity, Res. Pol. 38 (2009) 1217–1224.
[37] N. Baldini, Do royalties really foster university patenting activity? An answer from
Italy, Technovation 30 (2010) 109–116.
[38] M. Feldman, I. Feller, J. Bercovitz, R. Burton, Equity and the technology transfer
strategies of American research universities, Manag. Sci. 48 (1) (2002) 105–121.
[39] A. Caldera, O. Debande, Performance of Spanish universities in technology transfer:
an empirical analysis, Res. Pol. 39 (2010) 1160–1173.
[40] M. Squicciarini, Science Park’ tenants versus out-of-Park firms: who innovates
more? A duration model, J. Technol. Transf. 33 (2008) 45–71.
[41] M. Wright, X. Liu, T. Buck, I. Filatotchev, Returnee entrepreneurs, science park
location choice and performance: an analysis of high-technology SMEs in China,
Entrep. Theory Pract. 32 (1) (2008) 131–155.
[42] G.D. Markman, P.H. Phan, D.B. Balkin, P.T. Gianiodies, Entrepreneurship and
university-based technology transfer, J. Bus. Ventur. 20 (2005) 241–263.
[43] D.S. Siegel, P.H. Phan, Analyzing the effectiveness of university technology transfer:
implications for entrepreneurship education, Innovation and Economic Growth 16
(2005) 1–38.
[44] R. Aernoudt, Incubators: tool for entrepreneurship? Small Bus. Econ. 23 (2) (2004)
127–135.
[45] J. Bruneel, T. Ratinho, B. Clarysse, A. Groen, The Evolution of Business Incubators:
comparing demand and supply of business incubation services across different in-
cubator generations, Technovation 32 (2) (2012) 110–121.
[46] S.M. Hackett, D.M. Dilts, A systematic review of business incubation research, J.
Technol. Transf. 29 (1) (2004) 55–82.
[47] J.A. Mathews, M. Hu, Enhancing the role of universities in Building national in-
novative capacity in asia: the case of taiwan, World Dev. 35 (6) (2007) 1005–1020.
[48] D.S. Siegel, M. Wright, A. Lockett, The rise of entrepreneurial activity at uni-
versities: organizational and societal implication, Ind. Corp. Chang. 16 (4) (2007)
489–504.
[49] T. Hellmann, The role of patents for bridging the science to market gap, J. Econ.
Behav. Organ. 63 (2007) 624–647.
[50] A. Alshumaimri, T. Aldridge, D.B. Audretsch, The university technology transfer
revolution in Saudi Arabia, J. Technol. Transf. 35 (2010) 585–596.
[51] H. Okamuro, J. Nishimura, Impact of university intellectual property policy on the
performance of university-industry research collaboration, J. Technol. Transf. 38
(2013) 273–301.
[52] L.M.C. Póvoa, M.S. Rapini, Technology transfer from universities and public re-
search institutes to firms in Brazil: what is transferred and how the transfer is
carried out, Sci. Publ. Pol. 37 (2) (2010) 147–159.
[53] D. Battaglia, P. Landoni, F. Rizzitelli, Organizational structures for external growth
M. Holgersson and L. Aaboen Technology in Society 59 (2019) 101132
9
of University Technology Transfer Offices: an explorative analysis, Technol.
Forecast. Soc. Change 123 (2017) 45–56.
[54] M. Wright, B. Clarysse, A. Lockett, M. Knockaert, Mid-range universities' linkages
with industry: knowledge types and the role of intermediaries, Res. Pol. 37 (2008)
1205–1223.
[55] K. Apple, Evaluating university technology transfer offices, in: Z. Acs, R. Stough
(Eds.), Public Policy in an Entrepreneurial Economy, vol. 17, 2008, pp. 139–157.
[56] M.O. Sellenthin, Technology transfer offices and university patenting in Sweden
and Germany, J. Technol. Transf. 34 (2009) 603–620.
[57] A.A. del Campo, A. Sparks, R.C. Hill, R.T. Keller, The transfer and commercializa-
tion of university-developed medical imaging technology: opportunities and pro-
blems, IEEE Trans. Eng. Manag. 46 (3) (1999) 289–298.
[58] R. Klein, U. de Haan, A.I. Goldberg, Overcoming obstacles encountered on the way
to commercialize university IP, J. Technol. Transf. 35 (2010) 671–679.
[59] D.J. Jefferson, M. Maida, A. Farkas, M. Alandete-Saez, A.B. Bennett, Technology
transfer in the Americas: common and divergent practices among major research
universities and public sector institutions, J. Technol. Transf. 42 (6) (2017)
1307–1333.
[60] A. Lockett, M. Wright, Resources, capabilities, risk capital and the creation of
university spin-out companies, Res. Pol. 34 (2005) 1043–1057.
[61] I. Román-Martínez, M.E. Gómez-Miranda, J. Sánchez-Fernández, University re-
search and the creation of spin-offs: the Spanish case, Eur. J. Educ. 52 (3) (2017)
387–398.
[62] R.M. Cartaxo, M.M. Godinho, How institutional nature and available resources
determine the performance of technology transfer offices, Ind. Innov. 24 (7) (2017)
713–734.
[63] L. Bengtsson, A comparison of university technology transfer offices' commerciali-
zation strategies in the Scandinavian countries, Sci. Publ. Pol. 44 (4) (2017)
565–577.
[64] O. Granstrand, M. Holgersson, The challenge of closing open innovation: the in-
tellectual property disassembly problem, Res. Technol. Manag. 57 (5) (2014)
19–25.
[65] M. Alessandrini, K. Klose, M.S. Pepper, University entrepreneurship in South Africa:
Developments in technology transfer practices, Innov. Manag. Policy Pract. 15 (2)
(2013) 205–214.
[66] H. Feng, C. Chen, C. Wang, H. Chiang, The role of intellectual capital and university
technology transfer offices in university-based technology transfer, Serv. Ind. J. 32
(6) (2012) 899–917.
[67] D.J. Cumming, E. Fischer, Publicly funded business advisory services and en-
trepreneurial outcomes, Res. Pol. 41 (2012) 467–481.
[68] J.D. Foltz, K. Kim, B. Barham, A dynamic analysis of university agricultural bio-
technology patent production, Am. J. Agric. Econ. 85 (1) (2003) 187–197.
[69] R. Landry, N. Amara, Why and how do academics bridge the gap between invention
and innovation, Int. J. Technol. Manag. 58 (3/4) (2012) 174–212.
[70] G.D. Markman, P.T. Gianiodis, P.H. Phan, D.B. Balkin, Innovation speed: transfer-
ring university technology to market, Res. Pol. 34 (2005) 1058–1075.
[71] J. Berbegal-Mirabent, F. Sabaté, A. Cañabate, Brokering knowledge from
universities to the marketplace the role of knowledge transfer offices, Manag. Decis.
50 (7) (2012) 1285–1307.
[72] P.W. Heisey, S.W. Adelman, Research expenditures, technology transfer activity,
and university licensing revenue, J. Technol. Transf. 36 (1) (2011) 38–60.
[73] B. Bigliardi, F. Galati, G. Marolla, C. Verbano, Factors affecting technology transfer
offices' performance in the Italian food context, Technol. Anal. Strat. Manag. 27 (4)
(2015) 361–384.
[74] C. De Beer, G. Secundo, G. Passiante, C.S.L. Schutte, A mechanism for sharing best
practices between university technology transfer offices, Knowl. Manag. Res. Pract.
15 (4) (2017) 523–532.
[75] C. Fitzgerald, J.A. Cunningham, Inside the university technology transfer office:
mission statement analysis, J. Technol. Transf. 41 (5) (2016) 1235–1246.
[76] J.L. González-Pernía, G. Kuechle, I. Peña-Legazkue, An assessment of the determi-
nants of university technology transfer, Econ. Dev. Q. 27 (1) (2013) 6–17.
[77] N. Savva, N. Taneri, The role of equity, royalty, and fixed fees in technology li-
censing to university spin-offs, Manag. Sci. 61 (6) (2015) 1323–1343.
[78] D.R. Trune, L.N. Goslin, University technology transfer programs: a profit/loss
analysis, Technol. Forecast. Soc. Change 57 (1998) 197–204.
[79] F. Barjak, N. Es-Sadki, A. Arundel, The effectiveness of policies for formal knowl-
edge transfer from European universities and public research institutes to firms,
Res. Eval. 24 (1) (2015) 4–18.
[80] T.R. Anderson, T.U. Daim, F.F. Lavoie, Measuring the efficiency of university
technology transfer, Technovation 27 (2007) 306–318.
[81] S. Gumbi, A review of performance standards to monitor, evaluate and assess the
impact of technology transfer offices, South Afr. J. Sci. 106 (7/8) (2010) 1–9.
[82] O. Granstrand, Evolving Properties of Intellectual Capitalism: Patents and
Innovations for Growth and Welfare, Edward Elgar Publishing, Cheltenham, 2018.
[83] M. Mazzucato, The Value of Everything: Making and Taking in the Global Economy,
Hachette, UK, 2018.
[84] M. Klofsten, A. Fayolle, M. Guerrero, S. Mian, D. Urbano, M. Wright, The en-
trepreneurial university as driver for economic growth and social change - key
strategic challenges, Technol. Forecast. Soc. Change 141 (2019) 149–158.
[85] H. Candelin-Palmqvist, B. Sandberg, U.-M. Mylly, Intellectual property rights in
innovation management research: a review, Technovation 32 (9–10) (2012)
502–512.
[86] M. Holgersson, S. van Santen, The business of intellectual property: a literature
review of IP management research, Stockholm Intellectual Property Law Review 1
(1) (2018) 44–63.
[87] P.C. Grindley, D.J. Teece, Managing intellectual capital: licensing and cross-licen-
sing in semiconductors and electronics, Calif. Manag. Rev. 39 (2) (1997) 8–41.
[88] C. Haeussler, D. Harhoff, E. Mueller, How patenting informs VC investors – the case
of biotechnology, Res. Pol. 43 (8) (2014) 1286–1298.
[89] D.H. Hsu, R.H. Ziedonis, Patents as quality signals for entrepreneurial ventures,
Acad. Manag. Proc. 2008 (1) (2008) 1–6.
[90] C. Long, Patent Signals, vol. 69, The University of Chicago Law Review, 2002, pp.
625–679 2.
M. Holgersson and L. Aaboen Technology in Society 59 (2019) 101132
10
